A novel non-data-aided SNR estimation technique for BPSK and QPSK modulations in complex additive white Gaussian noise (AWGN) is proposed. It uses the constant amplitude property of in-phase and quadrature components of these modulations to achieve an improved performance. Its complexity is shown to be lower while its accuracy supersedes the popular moments-based estimator, approaching closely to the CRLB.
bound (CRLB) [4] for a large sample size and at very high SNR. However, its performance degrades with respect to the CRLB as the sample size reduces.
This constitutes a disadvantage for fast link adaptation where small observation windows are more appropriate. In [5] , four SNR estimation algorithms using the absolute values of in-phase and quadrature components of the received QPSK signal are proposed, wherein the best performance shows some improvement over 4 2 M M for a moderate sample size and at SNR > 5dB. The method proposed in [6] is based on the data-aided ML approach [3] , wherein modulation is removed by taking the M th power of the received signal. However, this process introduces a noise penalty (~12dB for QPSK) which degrades accuracy. The envelope-based estimator in [7] achieves the same accuracy as 
where k X and k Y represent the in-phase and quadrature components of k Z respectively, while The SNR of the received signal is given by: 
where S is the signal power and N is the noise power.
Assuming the same conditions as above for BPSK modulation with
The second order moment ( 2 M ) of the received signal is is given as:
Since the noise and signal components are independent, 2 M is shown to be equal to the sum of signal and noise power as follows:
Therefore, the SNR can be estimated as follows: 
The absolute values of the in-phase and quadrature components of the received signal can be expressed as:
Assuming that k k S n  (which is usually valid at moderate/high SNR):
Using (7) and (10) - (13) and given that the noise components are zero-mean,
Hence, the transmitted signal power can be determined using the mean of the absolute values of in-phase and quadrature components of the received signal, i.e.
Consequently, our proposed method estimates the transmitted signal power using the samples of the received signal as follows:
The moments-based method estimates the transmitted signal power as follows [3] :
In contrast to the Computer simulations: Computer simulations (10,000 trials) were performed to verify the performance of the proposed method in comparison to 4 
M M
and the best estimator in [5] , using L=64 QPSK/BPSK symbols in complex AWGN. Fig. 1 shows the bias of the estimators in terms of mean SNR estimate, wherein it can be seen that all the estimators exhibit very low bias at moderate/high SNR. The proposed method has a low bias for BPSK at low SNR while 4 2 M M maintains this for both BPSK and QPSK. The increasing bias noticed for the proposed method at low SNR is due mainly to an increasing departure from the assumptions used to derive it. Fig. 2 shows the accuracy of the estimators in terms of mean square error (MSE), normalised to the true SNR as defined in [3] , wherein the CRLB (DA) is also shown for comparison purposes. For BPSK, the proposed method outperforms
at all values of SNR, with its MSE approaching closely to the CRLB at SNR > 3dB. In the case of QPSK, the proposed method maintains its superiority over
for SNR > 3dB, while approaching closely to the CRLB at SNR > 7dB.
Conclusions:
We have proposed a novel NDA SNR estimator for BPSK and QPSK modulations and it is shown to be better than the popular momentsbased estimator in terms of lower computational complexity and improved accuracy at SNR regions of interest. Furthermore, its accuracy approaches closely to the CRLB at moderate SNR. 
